Foot-and-Mouth Disease is a vesicular disease of cloven-hoofed animals. This study was designed for Isolation and identification of FMDV type O from Ismailia governorate , The collected samples were 41 vesicular fluid and 41 tongue epithelial samples in the period between October 2013 to December 2014. Forty one pooled samples were inoculated in BHK-21 cell culture for isolation. 34 isolates out of 41 pooled samples showed maximum FMDV like CPE. Isolated FMDV were passed for 3 successive passage in BHK-21 cells. Last passage of each isolates were identified and confirmed 30 samples possitive as FMDV type O by complement fixation test and PCR. All FMDV isolates give a suspected bands at 600bp when PCR product examined by agarose gel electrophoresis and UV illumination system. PCR products of three isolates were selected for nucleotide sequencing representing 2 buffaloes from El-Kassasin, Ein Ghosin and one cattle from Abou Sultan. Sequence of VP1 gene of the three isolates were submitted to the gene bank with accession number of ( KT121465), (KT121466) and (KT121467). When the VP1 sequence of the current strains compared to other Egyptian and non Egyptian strains submitted to gene bank, it showed that great divergence ranged between 1.2 and 12.7 %, meanwhile, sequence comparison with O Sudan 5 2008 strain showed a great identity ranged between 93 to 94.2 % indicating that the FMDV type O viruses circulating in Ismailia may evolved from the FMDV circulating in Sudan (O Sudan 5 2008). Farag, M. A.; Alsokayran, A.; Mazloum, K. S. and Al-Bokmy, A. M. (2005): The role of small ruminants in the epizootology of foot and mouth disease in Saudi Arabia with reference to the economic impact of the disease on sheep and goats. Veterinary Medical Journal 40, 23-41. Giridharan, P.; Hemadri, D.; Tosh, C.; Sanyal, A. and Bandyopadhyay, S. K. (2005): Development and evaluation of a multiplex PCR for differentiation of foot-and-mouth disease virus strains native to India. J Virol Methods 126, 1-11. Kitching, R. P.; Knowles, N. J.; Samuel, A. R. and Donaldson, A. I. (1989): Development of foot-andmouth disease virus strain characterization-a review. Tropical Animal Health and Production, 21, 153-166. Kitching, R. P. (1998): A recent history of foot-and mouth disease. Journal of Comparative Pathology, 118, 89-108. Klein, J.; Hussain, M.; Ahmad, M.; Afzal, M. and Alexandersen, S. (2008): Epidemiology of footand-mouth disease in Landhi Dairy Colony, Pakistan, the world largest
Introduction:
FMD is highly contagious disease of cloven-footed animals, characterized by presence of vesicles in feet, mouth and mammary glands. FMDV is the causative agent of FMD disease. Clinical signs may be mild or sever according to case and mortalities occur in young animals (OIE, 2004 and 2008) . FMD caused by virus belong to family Picornaviridae, genus Aphthovirus (Rueckert, 1995) . FMDV RNA genome is translated as a single long open reading frame (ORF) into nonstructural proteins (NSP) Leader, Lab and Lb; structural proteins (SP) P1 divided to (1A, 1B, 1C and 1D) which give VP4, VP2, VP3 and VP1 respectively; NSP P2 divided to (2A, 2B and 2C); and NSP P3 divided to (3A, 3B or VPg, 3C and 3D) (Lewis et al, 1991; Knipe et al, 1997; Domingo et al, 2002) . FMDV has a high mutation rate because the viral RNA polymerase lacks proofreading activity, resulting in 7 serotypes (O, A, C, SAT 1, SAT 2, SAT 3] and Asia1) and include variants (about 80 subtypes) showing a spectrum of antigenic diversity. The SAT1, SAT2 and SAT3 are located in Africa; Asia 1 is located in Asia; O, A, and C are present in Africa and Asia, South America and occasionally Europe ( Knowles and Samuel, 2003) . There are many serotypes of FMD virus as O, A and SAT2 were identified In Egypt . Out breaks occur in 1953 ,1958 and 1960 caused by Type A and SAT2. Type O was the most prevalent since 1960 and onwards (Zahran, 1960 and Farag et al, 2005 (R 5108) and used for detection and typing of FMDV in tongue epithelium, vesicular fluids and cell culture .
Polymerase Chain Reaction (PCR):
Viral RNA was extracted from tongue epithelium, vesicular fluid and BHK-21 infected cells using the QIAmp RNA extraction kit (QiagenInc) according to the manufacturer's instruction. One step reverse transcription-polymerase chain reaction (RT-PCR) was done using specific foreward and reverse primer according to (Shin et al, 2003) . Sequence of primers are forward (5′GACGGYGAYGCTCTGGTCG  T3′) and reverse (5′GACATGTCCTCCTGCATCTG GTTGAT3′) that specific for VP1 gene of serotype O. Thermocycler program parameters were: (1) 30 min at 50°C, (2) 15 min at 95°C, (3) 55 sec at 95°C, (4) 50 sec at 50°C, (5) 2.5 min at 72°C; repeating steps (3),(4) and (5) for 40 cycles and finally (6) 10 min at 72°C.The product was detected by 1.7-2% agarose in 1X TBE buffer and Electrophoresis at 100 V for 60 min then the band examined by UV transilluminator.
Sequence analysis of VP1 coding region of FMDV serotype O:
Viral sequences for comparative analysis were obtained from the National Center for Biotechnology Information (NCBI, http://www.ncbi.nlm.nih.gov). Sequence alignment and comparisons at the nucleotide and the amino acid level were performed by MEGA 6.06 (6140226), Bioedit 7.2.5. and DNA Baser Table ( 2) showed that ELISA assay is more sensitive for detection of FMDV in BHK-21 supernatant (73.2%) than direct detection in tounge epithelium and vesicular fluids (70%).
Detection of FMDV in tongue epithelium, vesicular fluid and BHK-21 supernatants using PCR
Results obtained in Table ( 3) showed that PCR assay are more sensitive for detection of FMDV in BHK-21 supernatants with a percentage of 73.2%) than direct detection in tongue epithelium and vesicular fluids (43.9%). All FMDV isolates give a suspected bands at 600bp when PCR product examined by agarose gel electrophoresis and UV illumination system as shown in Figure(1 A comparison of the deduced amino acid sequences in the VP1 region revealed that most of this study isolates shared high homology with each other. However, the sequences of Abu-Sultan and Ein-Ghosin strains shared the same amino acid sequences and differ in some residues from El-Kassasin strain. Comparison of deduced amino acid sequences of El-Kassasin ,Ein-Ghosin and Abu-Sultan strains with other Egyptian and non Egyptian strains. showed that The common amino acid changes were observed at position 5 (G replaced with R), 24 (V-I), 37 (D-N), 58 (P-S), 97 (T-A), 108 (H-R), 135 (K-R), 158 (T-K) and 170 (L-P). A comparison of deduced amino acids of El-Kassasin strain with Abu-Sultan and Ein-Ghosin strains, it was found two amino acid substitutions at the position of 17 and 22 in which N (aspargine) replaced with K (lysine ) and T (therionine ) replaced by P ( proline) respectively.
Phylogenetic analysis of VP1 gene of FMDV serotype O
When the VP1 sequence of the current strains compared to other Egyptian and non Egyptian strains submitted to gene bank, it showed divergence ranged between 1.2 and 12.7 %, meanwhile, sequence comparison with O Sudan 5 2008 strain showed a great identity ranged between 93 to 94.2 % indicating that the FMDV serotype O viruses circulating in Ismailia may evolved from the FMDV circulating in Sudan (O Sudan 5 2008) based on the criterion of at least 7.5% nucleotide difference in the VP1 coding region for a separate lineage and 15% for a genotype. Phylogenetic tree of VP1 sequence of 3 FMDV serotype O strains isolated from Ismailia province (El-Kassasin, Ein-Ghosin and Abu-Sultan strains) with other strains showed that the current strains grouped in 2 groups the first group contain EL-Kassasin strain and the other group contain the closely related Ein-Ghosin and Abu-Sultan strains. The three viruses of Ismailia were clustered in the same lineage with (O Sudan 5 2008) of topotype EA-3 that differ from the ME-SA . 
Discussion:
Foot-and-Mouth Disease considered fatal and contagious disease of cloven-footed animals (Coetzer et  al., 1994) . The disease caused by Seven distinct serotypes of FMDV. Infection of animal with one serotype can not protect this animal against subsequent infection with another serotype (Kitching et al.,  1989 and Kitching, 1998) . FMD make economic losses to international trade in livestock and animal products, the cause restricted to after acute stage of infection by FMDV may cause a prolonged, symptomless and carrier for virus for a long time (Alexandersen et  al., 2002) . Data listed in Table ( 2) It was found that FMDV were positive in 30 viral isolates out of 41 samples by ELISA with a percentage of 73.2% , however ELISA assay showed low sensitivity when used for direct diagnosis of FMDV in clinical samples with 70 %. These finding supported by (Roeder and Le Blanc  Smith, 1987) . BHK-21 cells showed oblivious CPE and high specificity for isolation of FMDV after 3 successive passage. The same results obtained by ( Shawky et al., 2013) . Data listed in Table ( 3) revealed that PCR assay are used for detection of FMDV in tongue epithelium, vesicular fluids and cell culture supernatants These findings agree with (Suryanarayana et al.,  1999) . Recently, an RT-PCR assay seems to be of sufficient sensitivity, specificity and robustness for diagnostic work, unless supported by the other techniques (Moss and Haas, 1999) . In this study RT-PCR assay were used for typing of FMDV and showed a predicted band specific for VP1 at 600bp Fig (1) , RT-PCR assay has been used for the detection of FMDV in oral swab samples collected from apparently healthy animals (Klein et al., 2008) , also from milk samples (Reid et al.,  2006) and used for the detection of within-and between-pen transmission of FMDV in pigs (Eble et al., 2006) . Alignment and comparison of VP1 nucleotides of the three FMDV isolates serotype O (El-kassasin, Ein-Ghosin and Abu-Sultan strains) showed that the three sequences are closely related to each other with high identity percent ranged from 98.8-100%. Ein-Ghosin virus strain are completely identical (100%) to Abu-Sultan strain and quietly distinct from El-Kassasin virus strain with sequence divergence of 1.2 %. From the obtained sequence alignment results, we can conclude that Abu-Sultan and Ein-Ghosin strain are the same FMDV serotype O and can circulate between the two localities but differ from El-Kassasin strain. When the VP1 sequence of the current strains compared to other Egyptian and non Egyptian strains submitted to gene bank, it showed that great divergence ranged between 1. 
